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ts*) NONVOLATILE MEMORY CELL ARRAY 

(57)Abstract: 

PURPOSE: To surely write and erase data by 
arranging a plurality of nonvolatile memory cells in 
the source-drain direction and the direction 
intersecting the source.drain direction. 
CONSTITUTION: Each of the drain/source region 
30A and the source/drain region 30B of nonvolatile 
memory cells adjacent to the direction intersecting 
the source drain direction is continuous. The 
drain/source region 30A of the nonvolatile memory 
cell is common to the source/drain region 30B of the 
nonvolatile memory cell adjacent to the source-drain 
direction. The source/drain region 30B of the 
nonvolatile memory cell is a region in common with 
the source/drain region 30A of other nonvolatile 

memory cell adjacent to the source-drain direction. The drain/source region 30A and the 
source/drain region 30B correspond to bit lines Di, Di+2 and bil lines Di+1 , respectively. 
Thereby the writing and the erasing of data (extraction and injection of electrons) can be 
surely performed. 
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1 

M*«U (A) KH>/V-Xfi«WV-X/ 
(B) «PH>/V^«lt7^/HK>K« 

(c) K*»»^ir*;w«««±ic«ft$nfc. a«f 
saa **tr* i (oimmmm i ^simy- h»&A 

Mi:, S&2<D*&3S^2&tfJS2<D 
7fV»tt^«U-bA^ aufcfL y-x- FW^H 
V-X • HH >56r|6|tc^*r^[6jlc:»«-r^^#« 

wstt^t «jt;Ko h w >/y^««it y-x 
x««fc#aa«-c*o* 

&*m¥z&**v-t)i'<z>mi<Dmn7-hte. y-x- 

i!2^2^«y-Mt y-x- 
«a«fc»3R$nr*D. 3Efc, y-x- kw>#irT 

M** 3 ] $B 1 CD^m^- h £fg 2 co^m^r- h tO) 

miMt#sjME3 nTV^^t &«a dB*H 1 Xte 
MMMI4] ®^ffl®^trmicDI6lSk»«> aft 

1 7*Ma#a 3 ov>rn* i mzum<o-*w&& 

mmwis] aaaaaedtraiaasai*. mit& 
ft** mtmRzfm{tm<D3mfrz&z>z:±&ftmt.ir 
safta i nmm&m s ov*fn* i «^gB«6co^»ss 

[H*«6] «»«ttB&^trSl©«»afck RftJM 

&tfsafls«o 2 e a* ^ £^»atr i ib 
w*3B7] m«f«ajss$^io«jR«tt, aim 



(2) **B8¥7-3 2 6 6 84 

1 75SH^^ 3 m>?nfr 1 afcEao^JWMt;*^'; 
[aaas] aaaaafefrtr&ioiUMttt* fe^ 

a* ^U3>l»Mat;i6««©3JI^6Ad2:£*1*« 
&T*a*a 1 ftaa#9l 3 cov^Tn^ 1 mz%m(D* 

* % ^Ua>»RarX*»lfi««©3)i^SAdCt«: 

w»tt*ii«a i 75sbi**3 ©v>rn* i stKnam 

10 O^jl^t'JWW, 
[0 0 0 13 

**a», ^^'JtAoy-x- 

[0 o o 2] 

[fl£*©ft«i *aa»*a*rs*&. a*, loc 

OS (Local Oxidation of Silicon) «0«?iMMI«t 
tfaSUtr*. 

[0 0 0 33 COJ:9^%U^JI^>*WC£QMIt > d 
[0 0 0 43 B21, 0 2 

tfro^Ffflta^BiT^d. i22© (a) is, 0 

2 KoaA-Aicaofc^w^Msaoaawft:— aw® 

TO^o MIC, ®2 2£> (B) \*. S2 10iB-B 
CIB^fc**#K«CD«aWft--aWfrffiHT*D> ^2 
2<D (C) KL B2 1©*C-C«ofc*»#8B© 

[0 0 0 53 Z<D*mfc&mz&tt2>¥m(***:V J k)l' 
R£ARL&«. y-MW««ffi««<Z)fc«)KaSD><Z> 

it®jbT, »^a<kM^ASndSft&fflT. 
50 «<&R«fcJ;0«£Td««y-*£B±Td. y-X 
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(3) 

3 

[0 0 0 6] u W»x>;\>x hS^fe 

lift. Vibi»-5Vi»Vthi<3!>ifS6}^^«5e"r*. IB 
U «*K. Vm<3 (V) <Vtb 2 ttS„ ft, & 

[0 0 0 7] S2 3^#IIT» £TF> £CD«fc3JWi«£> 

^ ^ElUr^ (B2 3T»jSUB<3!>AfiJft« 

Lfc) <B5*-^ft&fr*&. ^If-fcHrfD— 

v h«BLj<fcO*«fcfiBT«tfy hiBL 4 • • -ft 

<Dtfy hJRBLi • • • ft£T. «A« 0 Vit5. -t 3? 
UT> x-^ftK^ffi-r^^flc^^Uir^COy-H 
«WL 2 (y-h««atC«ST«) ft* «A«3Vt 
U fecoy— FttWLi, WLs • • • ft, WLtiOVfc: 

ts. c5lt> 5 s — ^ft^m-r^fr^^^^euiz 

/07~*©«jeftfr5c:£:^#*. 

[0 0 0 8] £«>J:3&:4M>&&lf* h^^ftsSfflb 
fc77^yaEEPROMOiM, ^2 4 CD — pftf$lrtl§ 

(A) te, H2 l(0«A-AtH*©j||fcfiofc#»# 
S«<&«3S«fc— ««fflBT»*. JSC S1240 

(b) m2 i<DmB-B£mm<?>m\z®-Dft¥mft 

!6Bco«a»^:-«»rffiHT*D. 02 4© (C) tt, 
[0 0 0 9] x-^©H*aJUtt. B2 3KTR9lb& 

h ft SSmjEK UT h >^;MtttT±T«E>¥«#^% U -fe 

•tra* (it^osi^fci*) Kl*X5feftSrr*. flr£, 
x-^ft^^tf^^¥^#:^^Uir;Vc07D~x^ > 
h<D«^ft*>^*4 £ *#^^U1r^<Z>--*Ofcfy 
(HK>*» Kh>*;p««T3i£tt<*** z. 
hmiz^utf^^zmm-rz^mit 

[0 0 10] *:<Dtt$>\Z. WAfcf, $M "An Asymmetr 50 



&M s f L 7-3 2 6 6 84 

ical Offset Source/Drain Structure for Virtual Gro 
und Array Flash Memory with D1N0R Operation", M. 0 
hi,et a!. Technical Digest of 1992 Symposium on VL 
SI Technology, June, 1993, Kyoto tc:feV>Tte, V— 

u t;v©«am«i:-aWfiBB«8 2 6 © <a> \z. * 

£, ^ J EUir;i^7W<Z>lalBHftH2 6<0 (B) \z^ 
*T* *>*f& i26© (B) KSS^T T*j ft#L,&;* 

ft3i^r^<oT^<> 7D-fY>^y-h0-» 
£trpft3i£&<o 

[0 0 11] 

[0012] »#a*i^fczi>hD-^— hftft»e 
(-9V) £-r**s. -en-ct>»5swffc^^s«fli4po!> 

4 6 *#^ ; EU"fe^©#tt«&^€rft#it"r'5t> 
;V^cd^#i^^2 x 1 0 17 cm- 5 l!^^ir!7 
*£<D:^2te2 0 0 nm-BUifti&fg^n^o Z.<Dtisb. 

X^lc^Ht$n^7V:^$^0t>±^<^:^o MIC* II 

[0 0 13] 3Efc* 3tttted**nfcW5Mt^*y-fe 
&2f*ft»fcV>. «tUK.- XK^M^$tifc?F»5!tt^ 
^U. MONOS^^6U> ?t*iP®^^tf^aA 

x^ifint7D-f>f>W-hM^ : e t Jt 

[0014] £fc. XKCOF i g. 7fc^£tlTV»*«fc 

^D—T^ >^y~h<*>— »3^6« : Pft3ietfe< 
*«T»S&a&lc> ***A®ftlC«IB (135fHI*T) 

cnftiiiS'r^fcie>ic«> 
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5 

[0015] m?z\z* *y*L? 

[0 0 17] «EoT. *»9i©SWH> *7-fe^r h«« 

[0018] _kK©B«wu (a) f w >/y-x* 

«Rl^-X/FW>«*fc» (B) khw>/v 

-xi^tv-x/ f w >Mtt^^n^^ 

ir*;W»***a:, (C) «**#^-v^;^*fR«-h 

fcjg/ss ««r««[B z-stsm i i 
o&mm&ztm 2 cD^my- h» e a«» 2 owma 

tj&d, y-x- Hu-r>*iRifcxsi-rs*inifcBi»-r 
^ uit;ko f v-i >/y-xffl«Rtfy- 
f w >««©^n-?nna«UT^ 0 , wstt 
/^'jt;KOFH>/y-x^ii y-x- Fi-f 

y-x/FW>««tt, y-x- F in* >:#fateB*a 

— m*. y-x- Fw>^isit:«awic»«atiT* 
0. *^»«tt^ ; eu-fe;i'0»2©*«y-htt. y— 
x- Fw^>*iR»cxa-r^*ipjrc««»ic««$nT 

[0 0 19] *»M05pflI5!tt^q6U-fe^7WIC^^ 

Ttt, ttE»2©««y-htt, y-x- HHvidi 
rcx2S*rs*r6jicffi»o?F»*tt^^U'fe^, maw 
ica^^nr^o, Hfc. y-x- fw>»^ 



(4) &§f!¥7-3 2 6 6 84 

[0 0 2 0] MlC, *«9i«)^l»«tt^ : &U-fe;V71x>f 

y-x««2fctf y-x/ f u-y hu»«s©* 

[0 0 2 1] *^HJ<7)^att^^EU-fe;i/TWiC^l> 

10 m&xmitm<D3m (^ionod 

RT/^bKO2^d^«J^-r^>Ct^T^^ 0 

20 no, ono^) <ozmtf>*>nf&$r*z.tm 

[0 0 2 2] 

1 CD»@«it#, »^*Kh^>^X^.fcffi 

/y— x««tt, y— x • F w>:£fttcP&T.5^$£ 
y-x- F^-f^iRiKiRarsteo^att^^e 

^x^^^w^^n^tsjfco^af^tt^^uir^cto 

[0023] y-x • f w >*fiifcsai-rs* 
i4icns-r«7i«»tt^% u-t;i/<D f u-f >/y-x« 
^Rt/y-x/Fi/-r>®^©^n^n (^ti^ttifiy 
h^icifi^r^) tta«ur^o, Bfw»«&a*bry> 

[0 0 2 4] Efctt. ±a©XKfcHwSnfcW3Mt 
50 ttfF«fiE^V^S««tt£b«&iRffK?fll»tt^%U 
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[0025] Site, *&mz&\,*xiz* mnh^y^x 
*T?**V-X/F u-f >««&#t-&y-x • FH 

tO 0 2 6 J *^<7>^»5§tt^^Uir;VTWC0»^ 
L^jftKfcfcl^Ttt* ^2<D^y-h«. y-X- H 

m^wtcs^^nx^D. wc* y-x- fh> 
# e * ^ y -t^ a <z>?f*bs&;* ^ o 

CO 0 2 7] 

[0 0 2 8] 1 ) #^<D*»%&*^e U -fe^ 

fehr£t^<D¥mmzmzm2\ztt. mic ^2cd«h 
i i i - i i i lc»ofe2^©^®SStt^^eyir;KZ)S 

[0 0 2 9] *»fl©?F»S5tt/^yt;P7W*l ^ 

•Jtt/t'Jtwt. y-x- HK>*K» 

t ^lcT«S^n^>i^cD^»^tt^^yir^ ( r*j 

^I*StlT*t)» r i j »i frBO^D^^&X 
[0 0 3 0] S3lc^*TJ;'5^ > l^^M^^U 



(5) W7-3 26 6 84 

/HH>««3 0Bt, (B) FW>/y-X«« 
3 0Aty-VHM>**3 0Btt»*nfc*» 
*ft*W*«CHt, (C) ¥*ft^lr*;Wt«i 

®^ ch±i:m$ nfc» i ^SifflMTRi S£ 

iy-hG2^e > «^nw^ ^, oc 
[0031] ^i^^jg^TRi^mig^^y 

[0 0 3 2] fUT, y-X- HW-T>^FInJ{C^T^ 

^fSjic^KT^if y *t;Kz> H w >/y— x 

a«3 0ARtfy-7/FH >««3 OBOWfn 
»«ttbTV^. HP^. HI, 0 2^^3^-rcJ;^ 
iC> tfyh»Dj. D J + i • • •UFWW- X®*£ 
&£>V>tey-X- HK>M3 0Atb<^30BlC 

a? *bmsu cn^^nm 122 K^Tcfc^t::* y-x 

[0033].*^ ?F»«tt^^Ey-k^©HU-f >/y 
~x»*3 0AfcL y-x- FW>*fii:B»tW 
JWStt^y-fe^ (Hi. 02&M3 K^TE** 
fcl*»-r*^*aBtt^*y^w £>y-x/FW>^ 
«3 oBt&ii^MifcT&D. ^ey-fe^ 

©y-X/FH>f«3 0BS» y— X- FW>S 

30 H3fc^^T«&«fcBtS^^F*38tt^q&y-fej» <z> 
HH>/V-X^3 OA^I^Tfe^ 

x.n«. if y ^d»wd,m \zTmfeznz>7Fm&& 

^t'JWFH >/y-X®«3 OAtetf *y hUD 
j*ifC*gM§U y~X/HV-f>««3 0BttDHC«S 

»»tt^ t »J H K >/ V-X«« 3 OAttlf^ 
h^D i + HC*9^b. y— X/FH >®^3 0B«tf 

[0034] qe y -fe;Kz)a 1 co^ay- h 

^ Gilt y— x • FM >*fR»c«»W«rSSK$nTOi 
^>o IPS. micD^^y—hGi^^{i, y— x • H 
u-f >*iajrl»ttt'**»o^»»tt^ ; Ey-fe;pfe»o 

TMLT^O, KC^^TIdU 7-FJJWW 

1.1. WW,., . - • ftWRtt^^ 

yir;K^^2(D^my-hG2{i > y-x ■ FK>* 
50 [0 0 3 5] 3K«^ HlRtf0 2fc7Rt\J:5K:, y-x 
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%\z (MMmi \z&\,*T\t. y-x- HW>^CT 
Ksasn-ci**. d^p*^») 

y- h G 2 httB W£0Htt€££»ft@B 

[0 0 3 6] 04, 5 mm 6 tC, H20»IV-I 
V, *V-V, iVI-VI lC«^-ofe«»CD^»^g 

-x • f w >»^tr^^r^^[pjir^ 2 amm?- b 

fcttOlTO-MI07?$?>p B.5tt* y-x- 
F W >Jj\*)\Z$:%:~tZ>lj\n]\zm 1 <Dffl»*§ia#:T Ri 

c^^u h^>> ? x^ic«^-r^) &<stsmmm'vmk 
®®t&£<> y-x- k w >^[Rj«c^-r^^rRj{cK 

ttfc#«StlTV>-&. y— X - HK >Ufa\Z 

XST«;&ftic k w-f >/v— x«««u< rsv-x/ 

ft, ai"©»«y-hGlttH4» B5&tfB 
[0 0 3 7] BlKC3RU^BK*#^«^WStt^%U 

RT* T^irX^^Uir^ife^o ^t'Jh7>yX 
^tCffl^-r^HI 1 <D*B#fcg#:TRi 

>v*f—vmm-z*>->x*>£\^ z. 
co®&\zte. mi(Dmmm&&TRi<D®m\z&cxw 

[0038] [mi<ommmm»TRi (^»jh7> 

Ri MUh7>^) ^£«^£3I#&<. CCD 

miCD^^^TR, («Uh7>yX^) 
fr*E>\Zy b&^<Dm^<Dm%fc2\*V- b&m&Xft 



(6) 4#HI¥7-3 2 6 6 8 4 

2<£«UiS§xg#:TR 2 G8#h^>>>X*) li±T^7 

7Uy>'B>m\zLU^Z.tX$>2>o ffiU x^l^^Sy 
3>MICte^TL£ofc£UTt>> #<9 M 0" <Z>#£& 

bm<Dm$L&m&miR?z>zt\z&-DT. - 

i0 1" ©ttJB©»l<0«H«|jft*TRi U^'Jh7yy 

x*> ©y-h^mjE^x>A>x^>h^-vis^ 
[0039] mi<D9tmm&i*TRi c^^uh^> 

5>x$0 ^mT<Z)aA] TiMzx^y-feJl^" o" 
<Dttl£K:T*«^ T^-trX^^Uir^comiO^^I 

£<z>*§^\ wwi.>«Miitf7V, fljoy— 

\Z&*g&R.&-rz.£:teU\,K 21(0»»T. T^-feX^^e 
3£? [0 0 4 0] [f-^^tai] 

2©ai«MTR2 (^«h^>i^X^) 0^2^ 

i*ilC»tt$n&*2«>WB«IJB*TRi (S«h7>^ 
X^) ©^2©iiy-~hG2liOV^^ If 

Dj*j. D, +3 - • -^OVtt^ ^LT> " 0- (D« 
MO»l©M»*JiflcTRi O^'J b^>vX30 (0 
4» y-hB««Q£t H 1" ©««©»1©«|JB«|JB#TR 

JEE^r> H«lfcl®tw WWi.i— WWi.z— • 

[0 0 4 1] Z.O*m\Z&^T\t* — ttOtf^hfll (D 

j, Dju) , (Di*>, d 1 + s) T«*n^»»tt^^e 

'JtAO*20«)Bia#TRi (StRh7>^X^) 
«^^«^T*-2>o — ^ —tt<D\£yb» (Dj.i„ D 
i*a) . (D, + 3 , Di*4> T«^nfc^«*tt^qey-fe 
50 ^OJB2flD«lM«|»*TRi GMRh9>^^) «^ 
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(7) 

II 

^(Dtf^h^ (Dm, D J + 2 ) . (D,. 5 , Dj*<) 

t&xzz* 8p%, i z>(D*y- f«wwk:*5^t 1 
* u ■whdt*-* ***** 

[0 0 4 2] *7 — K»WWi.i*-C(05r— ^CDK^ftD 
*«l**>n«. *OS^y-hSI (BWim) *6Vt J0 
U S«y-M8 (BW.) ^OVtU — fchDtf^F 
$1 (Di, Di*i) , (Dj.2, D J + s) ■ • ••Ctfc*nfc 

[0 0 4 33 H2 4«CTBW!bfc«Bfi«>3«Kf8tt^ 2 EU 

tot, ^^co^^^^EUir^yw-f-c^ tfofe 
[0044] tc&* mi<Dmmmm<*TRi w^j h 

7>5>X30 '^<OVF0)ffiA©IR, S1<Z>8I 
MtiBftTRi W^U h7>'^^) **&®«?4>9I 
£tfe£<Z>&> S&2<Z>«J§»iS#TRa GS«h^>i^X 

[0 0 4 5] SafiWl<D^f»«tt^^U1r^7U 
lCD$ft/g»&#TRi W^'JF7>^) teMON 

-f>l**«»LTy-X- FW>««£:*3RT** 

[0 0 4 6] [Ii-10 0] *f, 5^U3>W*1 

«1 ©»ffifcS i 0*^£j&*S&2<D*fej&|g|2 0 (y- 
hftftlD SMtS. *«c, CVD8T±IK:#'J'> 

^-r x y ^>tf&m*m u > y 3 >jK&tA&jgft: 



»B¥7"3 2 66 84 

HtiRU S8co (B) tCfltftMft— «¥M«R"r*l 
B£#*;i£#T^&o ft. E3 8CD (A) te, ^8 CO 

(b> ©«A-Afc»o&«ffiiaTN6*. as2<z>JB«y 

-hG2H y— X- HW>*«lKS5j6-r**lRliC« 
-bG2ll y-x- FW>*fclwXMTS#ftfc« 

& (^K2kS) <o^aw6tt^*y-fe^ ai^bT 
[0047] as- 1 1 o] mz. *u^j3>^e. 

/££S&2<Z>*gmy-hG2tf)-- «Rtfy— X ■ FH> 

fit, «jt«nS0^»5«Ht>ftAt5. £<Z>JI 
y-x • F l/>f *St;i^779 

Ti ®9<D (A) ttRXtttt-MfflBeSU 0 9 tf> 

(B) rrsaw^-WVffiH^T*®^*^^^ 

#£>o Sl> (A) m9(D (B) O^A-AtC 

»ofe(rBHT»S. 09© (B) fc^Ttt. 

l/^Xh2 0^^BSbfc, JinCioT, ^2C0^ 

my- h g 2 \z\z&\z&mm<n*to&&mtot<tiTi>z> 

t& IfcMSWIiftWiOii*^ loy-x • F 
H>i«3 0«^tl^ V— X* HW>fi«3 
0 (FW>/V-X««2fe«y-X/FW>*«) 
co-en^ntt, y-x- FH>MHitS*lR)i: 

»c^j«$n**ft<o^»«tt^^y^jc»^Tai* 

V— X • FW>««3 Ottfcfy h»Dfcffi 

[0 0 4 8] CoUT, g3 9tC^-Tctd(C> y— X-F 
l"f >«*3 0 Tft S nfc*^#f t ^M^C H 

ftttR 2 o cy- h Bt<fcBg> r^ss 2 <z>3$my- h g 2 

^S**»2CD«IJi«IJB«:TR. (SiR F 5?>S>X* 

[0 0 4 9] [XH~ 1 2 0] *^T?» Ui?Xb2&m 

tt, ^^m2O^^2 0^^Jc31^WtCX^5 = -> 
> 5/ U 3 >*l»Sfi 1 ©SIRtfS 2 ©i«y 
-hG2<Z>SBft* Mli8 0 0-9 0 0° CO<SmK 

■T^ mi 0O (A) #RD a 0AH « 

fflMMf^TR. A±J-^tt^Kft:m 1 0 A* 
h>*«tt«i:«ab. ^fl!>IPSS«A«2nmfcU 
fc. ft. £CDStflsBil 0A^ONO«Md^fi!tS»l 

y-X- HH>«*3 0RtfS2O»*y-hG 
2ICtt«»*©^««*«F---K>^SnTVs<5/Si*, 56 
CUvX h 2 tMSnTV^S/'J 3 >*8#18©« 

(fBi©«jB«ia*»j«*ft**TR iAi^«^*r 
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[0 0 5 0] [18- 13 0] iS^CVDST 

s i N*»&jK*«ftM (KfcJR/gflsBQ i OBRtfs 

■^&A^]B1<DIUUI1 OtfSASn^ (0100 
(B) #M) • S6ftK&tf-e©JilC»«*n3fe:IMfc« 

(^ne 2 i^t t0t#i#^ i o BT^ifc) &m 

[0 0 5 1] [If- 14 0] *<D9t* #U^>U3>S 

i o b 1 0>*&f*R i o r^ss i ©^m^- h g 
i (ommmi&fcTRi (monosm^^ 
u h^>v?x^ic^^T^) ^^-r^o ^gfrcD^SS 
ft^^uwiicDiiy-hGiii v— x- Fi/ 
^>^tcmmwfc^^nTv>^>o z.<Dtm&* 01 
1 0 (a) com&$)te— &mmm* &zfim 1 1 <d <b> 
©asw^-fB^Fffiafc^r. 01 i<o (a) t*. 

Sl 1© (B) <0«A-Alc»oftiWrBSBiT**. 

[0 0 5 2] [II- 15 0] ^O0^> #D>£r£:ffifc: 
•<t>aAU ^»«M«3 1^Mt^ (0120 

[0 0 5 3] [X^- 16 0] tfJAkfS i o>a> 

&A%jemiBftH 3 2 &ma«c v DttfcT£BK»ri6 

U »2©»«y-hG2<0Bfa«»O±*(0SWi«jR 
»H&BBnfiB3 3A««tmntBSJI3 2 ±fc«W^ 

u -f iri \z m A. * u -t;n ^ \z mm. 

mzmmrz. c znfc&m&mtt 
mm. mwy-bmBrnzttmrz. ^<dw&*. m 

13 CO (A) ffiBfjBBL 2fctf0 13(E> 

(b) «5FHBnc^r. mi3<o 

(A) te, (B) ©«A-Afc»-3fclKffieiT 

(A) 01 ICO (B) 

©^x i i i -x i i i [z&^ttmmzmm-rz. 

[0 0 5 4] c<z>^F»*tt^q&u-fe;utt. i£yh«lfl 
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tf&2C9ia/i«it#TR 3 (jSiRh^^x*) chcofH] 

[ooss] xtctt. mzmmn&oxzi-ocoy—vn 
io vr^\z^xi^<o^m^^^)^)v<D^-^vf^m 

ant**?*. le^iotKJinf^jWBtt^^Ey^© 

*W*^-*©»*a*<0l8U m2C0|«S«l®*TR 2 

20 [0056] (mmm 2) ^ywg 2 1 xwm 
y, §hs£#ii<p [11-120] 

£TF* StKif) 1 CO ixm- 12 0] ^48^-r^X3gc?>^ 
^ 014 £#JfBLTro&rr-5. 
[0 0 5 7] [Xi- 2 0 0] ^SflJlO [X^- 1 1 
0] W^Xh2£R&£U ^U3>#»#1* 

^!52fe^2C0^my-hG2(D^M^ ^1^^8 0 0 
-9 0 0° C ©fil/H P y x-y ^ifcftfcTBft 
U SiO2^^S«10CWM5 (SI 4 
30 O (A) #JR) e ^JS^iaiM^y, miC0^«^ 

OnmtUfeo ^®0U1 fc««fci«a«flsfcJ;o 
T> V-X • Hl>^>«*3 0±XrX»2 0)»«y-h 
G2±JC^2 0 0 — 40 Onm(7)il^CO^fl:5il 0C# 

[0 0 5 8] [Ii-2 1 0] ^(0^ mi<D%(®ffi& 

CSrR&ST^ (0140 (B) #M) « ^5BftBl 
OCO^W^^H, K«10C^iIX^5 : >^ 

[0 0 5 9] [X^- 2 2 0] -^CO^, ilBLfcS/y 3 
>¥&#gfctf>^@ 1 A (^ 1 0!>fa^^^^^^^ 
^TRiAtCffi^T^)) ^^.^l&K^fttCT^ 
K^fcb, ^«J?$2nm0h>^;H«l 0A^ 
/£*r* ®140 (C) #88) o C0h>^!/Sftil 
OA^ONO>68W^^10»iIl 0COST© 

[Xg- 1 3 0] - [Xi- 16 0] SrlliSL^ 

tt^^eyir;i/^^f 
50 [0060] ^0^^ 2 -c^ufc^feic <t*u*. * 



—640— 



(9) 

15 

m i o^rny- h g i <hn 2 oagmy- kg2 ^ob^ 

[0 0 6 1] (^tfj 3 ) 3 fciSUTfci, *?\ 

^ u u-c (Dmmiz. *mmz\z.m&m i \zxmm 

[0 0 6 2] tli~ 3 0 0]5fcf, ->U3>*»#s 
IS, #f^^ 1 0 B HT^ttMR^ 

<D±\zmj&nntzm{m&. m#swm®\ztew>tz>» 

[0 0 6 3] [Jim- 3 10] ^-CD^ ^MKtf *J>-U 
□ >i^CVDSI;TMLv ^0>_tlrS i N*> 

f>^Xh7yi4 0H [Ig-3 2 0] C^i 

T^2CQ^my-hG2^X^^>^IC 5 toT^-r-5 3? 

o , ip'jyua >»&r/ie«^*n«» i offi&ig i o 
fc«iWfc»*u mffi&mmi 0B£$t*SBicD«&» 
i i o st;^ i o^iy- h g i <si6co 
<a) o mio^tmy-hGi<D]i®ir«xy^ 

— h g i ^\t. mi 6 <DffiM<Dmmjjfa\zmztT\,*z>. 40 

[0 0 6 4] [Ii-3 2 0]*L $/ijD>^*S 

mbR) ^^<om\tmzxm%\^ &m\z# 

7-fX^5 : >^feI^^T, ^20©gy-hG2$ 

j&jsr* ®i6w (b) #m) o H^-rx-/^>^co 

IB. J£ 1 co^y- h G l±l£J£/£$n*:S i N#>£*£ 
my-hG l^x-/^>^$n^C^:^BSil:T^^ a 35 

2^iy-hG2ii mme>MM£.mjg.i}faiz, 50 
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\t2 km<D^ft&**V±JVft1£VMXfX»Z>. 

[0 0 6 5] [X@- 3 3 0] *<DW:. LDDfflMf 
&-tZ>tz.ib\Z-(*>&A%:fi^\ mfLtZn- Mm&M!& 
TZ* tVX. mz. iiCS i Oi«£JfMfeL&«* 
S iOzS^X^^^lt, ilW^2 0®ty 
-hCD«SKLDDlM 1 £*jfrr* (0 

is© (o mm • & si<?)#iy-hGi^2 

/1 4 lAT^nS. ^iCO^y-hGl £US2<Z> 
#my- h G 2 <D^C0^^ViT->U 3 >¥3I#»« 

[0 0 6 6] [Xl£-3 4 0] mz^ ^M&KO<i#>m 
A^ffV\ y— x • HW>I«3 0e*T^ (63 1 
7 CD (A) #Rg) . n + i©V-X» FW>i«3 0 

-fe^yr^-f ^>h^c^-r^>^ £&x& 

[0 0 6 7] [Hjg-3 5 0] 7^hUV^ 

hG im^m^m\zm^v. zfmfH&*tev-te)v&miiL 
T^zmmzoifrmi ©M^hG i ^£5STo 

o i (nmrnv— h g i a>mzmi&? 
% m 1 8 s#^> . 

[0 0 6 8] [Ii- 3 6 0] -eco^ S 1 0>ft>&i$ 
5iWii3 2^ 0tJ*J;T8 0 0-9 0 0° C<Dl&U 

n^uv^-yzmtmzxm&rtrz miKo <b) 
#»» • y-x • >««3 o±Ri/^2o^my 
-bG2<D±:\z\*. mmmfc^&^»fcmfr$tiL*mm 
&mm 3 2 wm&iznz. m 1 h g 1 <o±(o 

SiNj&^^X^5 1 >^Xh>^l4 0H SKii** 
fc«fl:$n*©^T**. IS, Xty^>^Xh^y©4 

[0 0 6 9] [Xg- 3 7 0] #CfC* ®<MP#^(D^x 
y hx^^>ySb<JiH^-fx-;5 1 >^c e fcO. Si 
N^^J^^X-/^>^Xh^^Ji4 0 JhcDgMfcfS 3 2 A 
0iJA«i«If^Lfc«l^{Ci;-DTX-/ 
f>^Xh^714 0WSn. ft, 7*MJy^7 
7>fgfWH7'<Xy5 1 >^gf£I^TXyf>^ 
Xhy^i4 Q&Zf*<D±:<Dm(tm3 2A»Slt^ 

<t^o ^^m. ^l^ty-bGi^aiL^ %2 
<D^my- h g 2 «^finia^^ 3 2 ^a^n^^sia)^ 

[0 0 7 0] 3 8 0] *<D'&, 7J^-^A^ 

e r 7- Hiwwcd:^^ 1 co^ay- h 
G 1 i&y-x • HH >^|pj{cmmWJc»m-^ (01 
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7 CD (C) #M) o M» y-H^WW^/p'J->U3>X 
li^UlM F*>&«flt-r^»^fctt. [18- 3 5 0] 

£*K-T* £4>»fr£l2> 7*hyyy 

[0 0 7 1] [IS- 3 9 0] SfcWC, S&2(Djir^*6li 

m m^-T) S«A«CVDfti:TiBl:Ml/» « 

2 (O^iy- h G 2 ©gfra»»0±*©Sg 2 RtfJB 1 C7) 

*riz* [ig-3 7 o] <Df&mv<\tmz* m2<Dmm 
y — h g 2 <o±^(Dmmtmm s 2 icra p^^mut 

[0 0 7 2] *««3CD5FaP38ttpt^6U"feMi. 1 tf^ 
>5*X* ^«Xn(c4>MR«3 OCt&^j^S 

[0 0 7 3] Kfctt, a*t$fB©ckdlClt>0>»7-H« 

&**v±)]s\zttvxfeniz?-2<Dm£&&w*T- 
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[0 0 74] (ftJKffl 4 ) ftKM 4 Kfc V>T 12, 

mmw4\z$>\,*T\z, mmmitm^o, 
10 v-x • \*u^>m®<»&&*±)i>yT7-( *>bxm 

KT, SI 9R«H2 0^1HLT. *J&«4 

[0 0 7 5] [11-4 0 0] 5fef> ->U3>*«« 

m<D^®KS i 0 2 ;fr£j&^f£2<D3&a^2 0 (y- 
hKfcR) WttfCVDSrC^ffiK: 

teS i N^^Xi/^Xh^l4 0£?§M£T 

So ffi. x*>^r>^x h>>yji4 0«. [11-4 2 

0] ^^Tfl 0My-hG 1 ^Xyf >^iao 

y$n&vi«»«u<ttxy5 i >ys*T«ir>a»T*n 

7xrtt^rXF^-rxty^>^SW^ffltiTx^^>^ 
Xhyyi4 0, *U'>U3>JBRt/*2©»JB«l2 0 
&*«tttel**U #U->U3>^^^^B2CD^my 
30 -hG2$«t^) (01 9CD (A) #M) . Sg2CDi£ 
iy-hG2ll @1 9<D*ft®£^ilD*|RllC, 

[0 0 7 6] [XI- 4 1 0] ^IC, ->U3>*1#S 

ilOA, S i NfrZf&zmt&RTfS i OzfrBtfSLZ 

mit» i o BcooKotmmfrzffif&zntcmi <?>m& 

^ (01 9 CD (B) • 
40 [0 0 7 7] [XI- 4 2 0] ^CD&, ^StC^U^U 
^>®&CVDm\ZTMmZH:, 7*hUV^ 
77^g%MH7^X7?>^iaoT#UyiJ 
n >H&rx^»fc*UT* i cD^fej^ i o £j^RW;:i$ 

llCO^iy-hGJ^MfS (0 1 9 CD 
(C) #J80 o SlOSS^bG l<D F»Ctt> ONO 
»3^&JB)t^*l cD^^l 0^^n^>o H7-fXy^ 
>^<D|^, ^2CD^my-hG2±lCX.y^>^Xh^ 
^4 0 % CD~C, JB 2 CDigmy- h G 2 

50 G 1 0 1 9 CDmffiCD^it^rlSj^JitXTV^. 
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[0 0 7 8] [IS-4 3 0] LDD«|*» 

m*M!&Ltz.'&. s io 2 i$rX7^n7^tx, mi 

(02 0 <D (A) #88) • ft* ^lOlf 

s i 02 s 4 1 AT*«$n^ B s& 1 

— h G 1 tm 2 (DMmf— h G 2 «)|iao««5C^5V>T^ 

3 ocirffiUrr*. 

[0 0 7 9] [X©- 4 4 0] 2fctC, ^«ftO>^f^>tt 
A£fTV>> V-X • FW>*«3 0S»«« (BI2 
0 0) (B) #M) . V— X- 

[0 0 8 0] 5 0] -e^. 7* hUV^7 

? * x y * > &m v>x> » 1 (D3»«y- 
ts^tt^^ut;^ 1 co^my- he 1 comiz 

[0 0 8 1] [Xfl- 4 6 0] -^(D'^ Si0 2 ^^ 
/HD^xZy^RftSfcTMtS. y-X- FW 

3 0 ±Ri/m 2 coagtgy- h g 1 <d±\zu, mm 

hGl _hfcP8ng&£^/fcU ^'JyU^>liaoT^ 

o^-h^ww^^t^ (12 00 (o mm) 0 

riWfcS^KtoL [Ig-4 5 0] 

€r^». z.(Dig£t\z\z. nmm3<D [XI- 3 8 0] i:x 

^p#«®«£, y-x- Fw>^i«ifcxa-r**iBjfc 
Bft-rs^astt^^u-fe^cosB 1 co^my- hG 1 0 

[0 0 8 2] [XS-4 7 0] #UX, m2cofim«lR 
2 ©§ty- h G 2 <Z)^S^©±*(0® 2 1 <o 

mmmmm\z, 7^huv^77^«Mt;H7'fx^ 
mm*. WDSBrt&#tr»2<z>®rata»®±fc*a$ 

tt, 7*hUV^77^ft*WH7^X7^>^M 
^niC<toT. ^2 0aS^-hG2^V-X • H 
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it? 

W y^falzW^&F&ZZ&t'tV ir^ 1 t^^icm^ 

\z&&LtctMfeLfrt:$(DW-mm£mte. «R»fctt 

[0 0 8 3] ^JS^4(0^»^tt^^eU^t>, llfy 
h 1 ©*Ji»3B*TR, (^^Uh7>v 

x^khb^-t*) t$2 0aiiMTR J (M^h^ 
i0 ^cop^fc^K^s oc«^ 

tlT^e^*D, t^t7>l^(Oj§&h^>^X^i 

y-fe^JtttbT. io^»^^^U-t:;PS:/h^< 
T^*fc^5«f«5W*«». y-x- FW>W 

[0 0 8 4] «± v *»«03RWHt/ i E»JWW 

o»8Bti/fc^ mi <Dmmm\*z.n\zmfe-2<nts: 

^«0 3im T^e>S i Oa^^^^^itm/S 
0nmff<O3WBdR/5F»B»Sl 0 19 ~1 O 20 cm" 3 H— 
I 0 20 cm s H— bT>jfU&«U^U=i>3^&a«^U 

n >mm/g>mt&mm (mz.& onos^ki^no 

[0 0 8 5] ^l&^2CD^my-h^#U^U3> 
H^^'T^Cii'bX^^. USSMl^^^micT)^ 

mm&m zzl ^*S093^u 

<^M^i4(C^^^»7-F^M^y-h^^. 

T^C<ht>X^^U ^ffl^i&®3 2^CVDSICX^ 
A)cUXt>J:^o 

[0086] *^§gcD^»^tt^^u*fe;i/TW«s v 

50 [0 0 8 7] 
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^t\$* y-x • hk >j}m<DmT»mmm&*&ii 

/^'J h7>yX^ilKh7>yX^(D 
[0 0 8 8] WflcWPJJtt^^JWWCjfft 

KcttR£n-cv>«. cmc^x, 2 

[01] %fifll WFflBBtt^^U-fe^l^-fflDHKH 

[0 2] ^*«l©5F*5Btt^^Uir^T W<Dft«« 

[0 3] ^$£#J 1 ©W»tt^ t y -fe^T U< 0>-g&Er 
®0^&* o 

[0 4] *li*!l03Ff»58tt^^U*^7K©— BBK 

[0 5] *16«l©5p»5Btt>i^EU-fe;VTU>r«>-«»f 
M0T!&£. 

[0 6] m&mi ^S^tt^^Uir^TK^-BBW 
[0 7] ^ u t;l.7 W-f ©S^s g 

[0 8] Igjgfifll O^^^^U-h^TU-f Of^§2^ 

[0 9] H8ic3lfr«€r, **«i<D^Fars8tt^^eu-fe 

[010] 0 9K5l£$Si^ 30Bm©*IW8tt*:Ey 
[011] 010 ^JgtfJ 1 <D^Wft&**: 
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<z>-g&8fr®0Tfc£ o 

[0 12] 01 uc5l€rtt*. <o*#«tt;*^ 
U ir;^7 l"f ©fP»*tt*»Wr ^feafeoj)****** 
<Z>-gB#r®0T&£„ 

[013] 01 2fc9IS*S, StOWlCDWRtt*^ 

[014] *«S«2 05F»«tt^*U'fe^7U-f 

[015] ^jK«3<D^F»*tt^^«J^7U-f 
0T&£o 

[016] *J6W3<35^»«tt^^U-fe;P7W©f^SJ 

[0 17] 01 6lC3l€r«*. *««3C0^*«tt^^: 

a? [018] siififfiiacD^flWgtt^^yirjvrw <a#^ 

[019] *ft«4©^*»tt^ ; £ , Jt^7K C9f£§| 

[0 2 0] 01 9fc5l€r«SN *««3(Z>^F»*tt^^E 

<£>— gB#T3D0-e&£>o 
[0 2 1] fl«&^1f^hflD&A«jMIL^tt3kCE>'7^ 

30 [022] a»a*ify MM^nifeffisoTx 

^ROM*^6J«S¥W^IK<0«SC»?a:*rWH^*S. 

[0 2 3] -/ h»*a^3S^Lfctfefe(0"TX 

^ROMA>&«^#*#K«<Oftff&R§BTSfc8&(DH 

[0 2 4] I*Ml:>yh^Mlfc77r>a 
E E P R OM<0«5*ftfc— &Wfffim'V$>Z>. 

[025] ««&a*tf^ bmtt*mmhtz&m<D77 

V yaEEP R OM<DI§I»eiT**. 
[0 2 6] V— X«fc*7-fey h««&RH-fcO*<D7 

4z? 7«r>aEEPR oM©«a;wft:— aswnBiRtfig»ia 

D fcfyMS 

ww y— 
bw a4Ky-b« 
tr, sg i <om®m&# 
g i mi osgmy- h 
io mi cotmm 
so i o a mitm 
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tr 2 m2<Dm®mmfc 

2 0 S&2<D&*i$| 

3 0, 3 OA, 3 OB FW>/V-X«BK 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Q^FADED TEXT OR DRAWING 
□fBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

U REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



